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paper iyerr^^ comprises thennosetong resin impregnated 

duections. i, placed a, a surface layer towardTa b^i^a^^^X * f" 6 ™ havin * P alton s ~ tions wi*affaem 

lsmmate pres.. Two or mote matriies. provided w& su^fece^tofeS^Lh Sl^* l *!2 ,ln * Under P"* 3 "" » « continuous 

am. regarding surface structure, independent e£h c^^^^lfT^™ "S" StnictuI1E •«*». are used. The sections 
cojrespondtag decor pattern sections* me decoTpaper^) ^^anS^e a^^.v"^^ «*>P«««"y «**ide with 

pressing. The laminate will hereby get a decor surface with a wJ^^^TL?^??^ y P 08Mtoned on top of the decor paper after the 
the different decor sections of the decor pattern! ^ WhU * diffa,Enl "^o™ correspond with the^dhecdons of 
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A Droc«< fo r surface structuring 

The present invention relates to a process for the manufacture of a decorative 
thermosetting laminate with a surface structure that realistically matches the decor 
of the upper surface. 

Products coated with thermosetting laminates are frequent today They are 
foremost used when the demand for abrasion resistance is hieh. but also where 
res.st.nce towards different chemicals and moisture is demanded As an example 
of such products floors, floor headings, table tops, work tops and wall panels can 
be mentioned 

The thermosetting laminate mostly consists of a number of base sheets with a 
decor sheet placed closest to the surface The decor sheet can be orovided with a 
desired decor or pattern. Frequently used patterns usually represent the imase of 
different kinds of wood or minerals such as marble or granite. The surface of the 
laminate can. at the laminating procedure, be provided with a structure, which will 
make the decor more realistic. Press plates with structure or structure foils are 
here frequently used during the pressing of the laminate. A negative reproduction 

durin! r, C,Ure " PfeSS P,3te ° f f0il Wi " bC impHnted inl ° the 1-min.te 
during the laminating procedure. 

The structu e ; b|y represents feafures cnaracterisiic for the 

xamT m h i "J" 16 SlrUCtUrC bC madC — «• for 

example rough planed stone, or smooth with randomly placed pits and micro 

cracks to simulate polished marble. When the surface of wood is simulated the 

Pores Ce The PrOVi f d ^ rand ° m,y ° b, ° nS ns which imitate 

pore These indentations must be oriented in the direction of the growth of the 

,mu ate wood, which is indicated by the pattern of the graining, in order to make 
the result reahstic Therefore the graining and also the simulated pores are 
"2 « IOngitUdina ' direCtion of < he »■•»«««. Since thermosetting 

„r».r ar , e n used on ,arge surfaces for examp,e fl °° rs h - «««"»■■' 

he pattern doesn't repeat itself. This is achieved by making a random pattern in 
the floor or by repeating the pattern with a low repetition frequency. 

I'rmo^ 2 'T ab,e t0 a decorative 

t fcermo5«t,ng laminate with a decor pattern for example with decor sections 
directed in d.fferent directions with a matching surface structure Such a pattern 
simulates for example boards or bars placed in different directions. Since it has 



WO 97/31776 

2 PCT/SE97AM311 

been impossible to provide these patterns with a matching surface structure these 
patterns have been avoided or provided with a smooth surface. 

According to the present invention the above mentioned needs have been met and 
a thermosetting laminate with a decorative surface with a matching surface 
structure has been achieved. The invention relates to a process for the 
manufacture of a decorative thermosetting laminate, which laminate comprises 
thermosetting resin impregnated paper layers. A decor paper in the form of a web 
or a sheet, provided with a decor pattern including pattern sections with different 
directions and impregnated a with thermosetting resin. preferably 
melam.ne-formaldehyde resin which has then been dried, is placed as a surface 
layer on a base layer and bonded thereto by pressing under elevated pressure in a 
continuous press. The invention is characterised in that two or more matrixes 
provided surface-structure, which each forms a surface structure section are used' 
The surface structure sections are, regarding surface structure, independent of 
each other, and are intended to at least mainly, but preferably completely coincide 
with corresponding decor pattern sections of the decor paper. The matrixes are 
accurately positioned on top of the decorative side of the laminate after the 
pressing. The laminate will hereby get a decor surface with a surface structure the 
different directions of which correspond with the directions of the different decor 
sections of the decor pattern. 

According to one embodiment of the invention the base layer consists of a number 
of conventional dry base layer paper webs, or base layer paper sheets, impregnated 
with thermosetting resin The resin in the uppermost of these is possibly 
melamine-formaldehyde resin. The rest of the webs or sheets preferably contain 
phenol-formaldehyde resin The decor paper web or decor paper sheet, is placed 
on top of the conventional base layer webs or base layer sheets. The different 
paper webs or a stack of sheets are then continuously laminated together at an 
elevated pressure and an elevated temperature. The pressure in the press is 
suitably 5 - 80 Bar, preferably 20 - 70 Bar. and the temperature is 140 - 200°C 
preferably 150 - 180°C. 

At the drying of the resin impregnated paper webs the solvent 
is evaporated and the resin is partially cured to a so-called B-stage. The resin 
impregnated paper obtained is usually called pre-preg. 

According to another embodiment of the invention the base layer consists of a 
particle board or a fibre board. Hereby for example a table top or a laminate floor 
can be produced at the same time as the lamination of the thermosetting laminate, 
wherein an extra stage in the manufacturing can be avoided. 
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Preferably one or more matrixes constitutes the structure pattern surface on one 
o more rollers, with counterstays. The laminate taken out from the continuoj 
press will pass between the rollers and the counterstays with the decor side 
towards the rollera at a continuous or a discontinuous pressure between the rollers 
and the counterstay. Hereby a three-dimensional structure which comp.ete.y or 
partly coincides w.th the pattern of the decor can be achieved. Rollers having two 

1ZZ ofl^V SU ! tab,y ^ a CirCUmference which - "*P««I to the repetition 
distance of the direction variations in the decor pattern 

The decor paper web or decor paper sheets respectively are preferably provided 
with positioning means such as colour dots, holes, code lines, indentations or the 

variations of hT mCanS "* P,aCCd * 8 P redete ™ in < d — «i~ to the direction 
variations of the decor pattern. The positioning means are used for guiding the 
position of the roller or rollers via a sensor such as a scanner, photocell 
pneumatic sensor mechanical sensor or the like, so that the surface structure of 
these are accurately positioned on the respective pattern section 
. A to,er »nce area is suitably used on the matrix in the 

secTfoT Th adJaCent ' ° f CaCh ° ther P—« "rf.ce structure 

sections The tolerance area consists of a 1 - 20 mm wide, preferably 3 - 10 mm 

5 ,C, t h W,th ° Ut AcCOrdi °« " —her embodiment a tolerance ea " 

dependent 6 " ^ betWCen tw ° of each other 

independent, surface structure sections. This tolerance area consists of a 1 - 20 

tT„ J r*^ 1 y 3 - 10 mm wide * fie * were the first structure is gradually 
transformed into the other surface structure «auauy 

The lamination preferably takes place in continuous laminate press with two 
theTmT US V bChS Wherei " SUrfECC " rUCtUrC is — d iD <° ^ace of 

t^i^::z: r morc ro,,ers provided wi,h a surface ~ - 

uroZ^ Cm ^° diment 8,SO P^-u'Tly characteristic partem passages are 
llX tZtl 7T T C T PartiCU,ar,y pattern parages 

also twi« T h 7 8 T betWee " P,ateS> barS ' board8 ' b,ocks " the b«t 
of the dec * h ° ,eS ; K CraCkS ° r the ,ike which «• usually simulated in the decor 
of he decor paper. These are stored as information which guides an engraving 
tool or a pressing tool of a robot which nm,,^* <u r_ JL_ ,. . S " S 

loin" * " Pre " ing ' 001 ° f """" « synchronised via ,he 
positioning means in the decor paper. 
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The velocity of the rollers and/or the velocity of the continuous laminate press 
and thereby the velocity of the decor paper web is suitably continuously guided* 
This is achieved by means of sensors such as mechanical sensors, scanners 
photocells, ccd cameras, pneumatic sensors or the like. These sensors will be 
utilised for detection of the positioning means so that an accurate match between 
decor and surface structure is received. 

The surface layer of the laminate suitably includes a so called overlay paper 
preferably of alfa-cellulose, placed on top of the decor paper. The useful life of 
the laminate is hereby extended since the overlay has to be worn down before a 
visible wear of the decor sheet will take place The overlay paper is suitably 
impregnated with melamine-formaldehyde resin. At least one of the thermosetting 
resin impregnated sheets, preferably the uppermost is preferably coated with hard 
particles for example of silica, aluminium oxide and/or silicon carbide with an 
average size of 1 - 100 urn, preferably about 5 - 60 urn. The wear resistance is 
hereby increased further. 

The decor pattern can, for example, consist of a number of sections of parallel 
rows of bars, where the bars in adjoining rows are preferably mutually offset in the 
longitudinal direction One section of bars is thereby arranged parallel to the 
longitudinal direction of the laminate and followed by a section of bars arranged 
perpendicularly to the previous section of bars and so on. 

A tolerance area is suitably used on the matrix in the demarcation between two 
adjacent, of each other independent, surface structure sections. The tolerance area 
consists of a I - 20 mm wide, preferably 3 - 10 mm wide, field without structure. 

According to another embodiment a tolerance area is used on the 
matrix in the demarcation between two adjacent, of each other independent, 
surface structure sections. The tolerance area consists of a 1 - 20 mm wide 
preferably 3 - 10 mm wide, field were the first structure is gradually transformed 
into the other surface structure. 

The invention is further explained together with the enclosed drawings showing 
different embodiments of the invention where, 

-Figure l schematically shows a continuous laminating procedure according to the 
invention where the laminate after the pressing is provided with a surface 
structure. 
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•Figure 2 schematically shows how a continuously manufactured laminate which 
the bvlt'l * ' Pre " " Pr ° VidCd * SUrfaCC StrUCtUre ' 8CCOrdin « Mo 

in F vent7o„ 3 " hematlCa " y Shows ' * ccordi "« «• ■ second embodiment of the 
nvention, how . cont.nuously manufactured laminate which has just left the 
laminate press, is provided with a surface structure. 

Figure 1 shows one embodiment of the invention, wherein a number of different 
paper webs are lammated together in a continuous laminate press 10 provided with 
two continuous steel belts 14. The webs consist from below ,o top of 

paper webs 4 which are imp ~ d with 

b) one base paper web 4' which is impregnated with melamine-formaldehvde resin 

which' K C ° r p8Per ^ 1 C ° nUini "8 sections with different direction's 

which web .s impregnated with melamine-formaldehyde resin 

!L«- na I? 0 ™!? PaPCr WCb 5 ° f alf -"»"'ose ' impregnated with 
melamme-formaldehyde resin. The different webs are continuously *d in between 
he press belts 14 of the press 10, where they at a pressure of 40 Bar 2 a 

wZ'TY C r ,aminatCd t08e,hCr WhCrCb ' the lamin " e "arts to cure 
When the lammate has passed the press bands 14, two rollers 2' and 2" 

are alternately pressed towards the decor side of the laminate while the laminate 
passes between these rollers 2 and their counterstay rollers ,3. The 1 ^ 

w chTel V thi$ SU8e r0,,ef8 T and 2 " arC 8UidCd by "« 0f a -so " 

^J^r*""* me r 3 {fi8 2) jn the form ° f code Hnes p ,a - d « o~ 

towlrds . PaPCr Web * S ° that ,hC rCSpCCtive Surface s «' u «™ ^ pressed 

towards a corresponding pattern section of the decor web The laminate 1 1 is 

onutned T ^ " The ™»* continue d ue to the 

roZ r anTr" J ami T "° th8t thiS bCC ° meS fU,,y ^ The «~ 
wh rebv the c I counterstay rollers 13 can if required be heated 

whereby the curing can be controlled The counterstay rollers which suitably are 
made of metal can also be coated with a softer material such as a one or a few 
millimetres thick replaceable paper layer. The coating materia can also be 

dlS thiCk n,bbef ' ayer 3 hardne " o^O Shore A 
>o Shore D depending on the compactness „nH <u p th of the sur f ac - — - -rw- 

surface structuring is hereby facilitated, especially when the 
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The rollers 2 and/or the counterstay rollers 13 can also be provided with pressure 
sensitive sensors, suitably of piezo-electric type so that the pressure between the 
rollers 2 and the counterstay rollers 13 can be guided accurately. The pressure 
sensitive sensors can suitably also be combined with a thickness measuring by 
detecting the distance between a roller 2 and a counterstay roller 13. Hereby the 
degree of curing of the laminate at the position of the rollers 2 can continuously 
be monitored by establishing the correlation between the depth of the structure 
impression and the applied force. By guiding the velocity of the press belts 14 or 
the temperature in the press, the degree of curing at the position of the structure 
rollers 2 can be adjusted. Hereby the type of micro cracks which will appear in the 
surface of the laminate when you try to press a surface structure into a laminate 
with to high a degree of curing can be avoided. 

The laminate can further, after it has been provided with surface structure be 
heated for example by means of infrared radiators, or hot air to speed up the 
remaining curing. 

Figure 2 shows a part of a continuous laminating process according to the 
invention where the laminate is provided with a surface structure. The laminate 1 1 
has just passed the press bands and is not fully cured. The decor paper web which 
is provided with an alternating lengthways and crossways bar pattern with wood 
graining, is at one edge provided with positioning means 3 in the form of code 
lines. The code lines 3 are detected by a sensor 6 which, via an adjustable control 
device 7 (fig.l), guides the rollers 2' and 2" respectively which are provided with a 
surface structure. The first roller T which is provided with a longitudinal surface 
structure is pressed towards the laminate while the longitudinal decor pattern 
passes. The first roller 2' will then be lifted, after which the second roller 2", 
which is provided with a crossways surface structure, will be pressed towards the 
laminate while the crossways decor pattern passes. The rollers 2' and 2" will 
hereby alternately be pressed towards the decorative surface of the passing 
laminate 1 1 so that this surface will be provided with a surface that matches the 
decor. The counterstay rollers of the rollers 2'. 2" are not shown in the figure 
Decors with more than two directions, and other directions than lengthways and 
crossways can be achieved by for example using more then two rollers. The rollers 
can then each be provided with one or more surface structures which each 
corresponds to one of the pattern directions of the decor. The rollers can also be 
parted so that each roller only partly covers the width of the laminate. 



Figure 3 shows, according to a second embodiment of the invention, a part of a 
continuous lamination process, where the laminate is provided with a surface 
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structure. The !aminate 1 1 has just passed the press belts and is not fully cured 

The decor paper web which is provided with an alternating lengthways and 
crossw ays bar patte wjth WQod grain . ng . s ftlong X d 

portioning means 3 ,n the form of code lines. The code lines 3 are detected by a 
sensor 6 which via an adjustable control device 7 guides the roller 2 provided with 

lZT Cr CC StrUCtUred matriXeS ThC matHxes are each Provided with a 

lengthways or a crossways surface structure. The surface structures and the 

ectio T h ° f r0 " er 2 rCSPCCtiVdy 8fC 8dapted t0 th « ^ren, decor 
sections, and the pattern repetition of the laminate 11. The roller will thereby be 

continuously pressed towards the surface of the laminate 1 1 while it passes The 

posmons of the different surface structure sections of the roller are detected via 

code ,,nes 3" by a sensor ,. The adjustable control device 7 guides, b comparing 

ToZ^I , e SCnS ° rS 6 ^ 6 ' Ve ' OCity ° f the r ° ,,cr * — Z of! 

motor 15. The lam.nate 11 i, hereby provided with a surface structure 

corresponding to the decor. The counterstay roller of the roller 2 is not shown in 

the figure. In some cases, as for example when the differences between the 

circumference of the roller 2 and the repetition distance of the pattern in the decor 

for a shor t eC ° me 10 /* 10 , adjUSt WHiIC PrCSSin8 ' thC TO "' T 2 b « ^ed 
Lome™ TT , J* POMible l ° ,OWCr the -Her 13 for a short 

mome„, These big ; differences can for example be caused by the thermal expansion 
of the .animate. While the roller 2 is lifted, or the conterstay roller 13 lowered the 
Portion of the roller 2 can be adjusted in respect to the pattern ot£Z££ 

suhabf 77 S °, 6 C u° dC 1,1,65 3 and 3 " res P ective 'y ^is short adjustment penod 

d^eren, 1 . 7 "V demarCati ° n b «"- — ' pattern sections with 

dilTerent directions pass the roller 2. 

P Z' i TV h ™T i ,' ,iC ? : n ° m P "" S " !UCh " ,Wi8S - dividi °* «- or .h. .ike 
ITjl.^ ^J""" 4 "' W " h ' "»"»"« '"<"""' "y «si»8 on. or more robot, 
prov,ded w,th an engraving or a pre,.ing tool. Information regarding the surface 

X'z posi,ion o,each p " ,ern 5ec,i ° D " "°" d " f°-». m p, ; omPU " 

.«for m ,„on on an opt.c.l diac. A .ensor 6 which continuously read, the node toe. 

haired T"" P0S " i0n C0< " '° * be 8Uiding '"l"* otTcZZ Z 

h oPtic." disc '"b h " "i' "" ended Pa " ern PMMSe «" be »°"> 
the opi.c.l due. By combmtng the process described in figure 1 with the above 

described robots a very realistic surface structure can be produced. 

Sin Til' "°r' ': m " ed ** *° V ° '»ey «n be varied 

w.,h,n .be scoop of the .nvenfon. For exan.pl. ,he decor web. and possibly .he 

sucked ,„,„ bundles wh.ch are then one by one fed into the press. The bundle, can 
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also be supplemented with a base layer for example of particle board or fibre 

In Z k t XamP,e 8 Ub,e tOP ° r * ,aminatC fl °° r Can be P fod — - one 

Ton, JT $U a , * IayCf " USed ' 8 " Umber ° f ira P^8nated sheets, so called 
contra layers, are placed on the backside of the body. The particle or fibre boards 
can one by one be fed through the press, placed close to each other, wherein decor 
Paper, overlay, contra layer etc. can be feed into the press in the form of a web 
from rolls. The paper webs that are placed towards the base layer can be coated 
w, h glue. Alternatively also the body can be coated with glue. This glue coatina 
w,ll however ,n most cases not be necessary since the thermosetting resin, which 
the paper has been impregnated with, will be sufficient to bond the paper to the 
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CLAIMS 

1 A process for the manufacture of a decorative thermosetting laminate which 
laminate comprises thermosetting resin impregnated paper layers, wherein a 
decor paper ,n the form of a web or a sheet (1), provided with a decor pattern 
having pattern sections with different directions and impregnated with 
hermosetting resin, preferably melamine-formaldehyde resin which resin has 
hen been dned. is placed as a surface layer towards a base layer and bonded 
thereto by pressing at an elevated pressure in a continuous laminate press 
charactensed in that two or more matrixes, provided with surface-structure' 
each form,ng a surface structure section, which sections are. regarding surface 
structure independent of each other, and that said surface structure sections 
are .mended to at least mainly, but preferably completely coincide with 
corresponding decor sections of the decor paper (1). are accurately positioned 
on top of the decorative side of the laminate after the pressing and are pressed 
on to th.s whereby the laminate will get a decor surface with a surface 
structure the different directions of which correspond with the directions of the 
different decor sections of the decor pattern. 

2- Process according to claim 1 characterised in that the base layer is consists of 
a number of conventional dry base layer paper webs (4, 4') or base layer sheets 
respect.vely. impregnated with a thermosetting resin wherein the resin in the 
uppermost (4-) of these possib.y is melamine-forma.dehyde resin while the rest 
of the webs or sheets preferably contain phenol-formaldehyde resin, wherein 
he decor paper web (1) or decor paper sheet respectively, is placed on top of 

«kZ7 ,ayCr WCbS (4 ' 4>> ° r b8Se Uyer Sheets **« which , he 

a t t 7 '?? ° f 3 StaCk ° f SheetS ' are laminated together 

at an elevated pressure and an elevated temperature. 

3 InZlZT** r°K C,a u m 1 CharaCteHsed in < h " °ase layer consists of a 
particle board or a fibre board. 

4. Process according ,o any of, he claims 1 - 3 cbaracrised i„ ,ha, one or more 

™r C ° nS " ,U,e S ' rUC,Ure P « ,,er " Surf "« °» <">« °' -ore roller, (/) 
w,,h a coun,.rs,.y (I3 ). wherein ,h. W„ le , , ake „ out from , he C0M JJ' 

press, passes between .be rollers (2) and ,be counters,.,. (,3) wi.h .be decor 

sESr •!!"" m " ' C ° n,i ° UO,,S ° r P™ between 

me loueri an u the couuieisiay (13). 

5. Process according to claim 4 characterised in that rollers (2) containing two or 

dTe""^ 6 \ f CUmfCrenCe adaptCd " distance Tthe 

direction variations of the decor pattern. 
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6. Process according to any of the claims 1 - 5 characterised in that the decor 
paper web (1) or the decor paper sheets are provided with positioning means 
(3) such as colour dots, code lines, holes, indentations or the like, and that said 
positioning means (3) are placed in a predetermined relation to the variations 
of direction in the decor pattern. 

7. Process according to claim 6 characterised in that the positioning means (3) are 
used for guidance of the position of the roller or rollers (2), via a sensor (©) 
such as a scanner, photocell, pneumatic sensor, mechanical sensor or the like 
so that the surface structure of these is accurately positioned on the respective 
pattern section. 

8. Process according to any of the claims 1 - 7 characterised in that the decor 
pattern consists of a number of sections of parallel rows of bars, where the 
bars in adjoining rows are preferably mutually offset in the longitudinal 
direction, wherein one section of bars arranged parallel to the longitudinal 
direction of the laminate is followed by a section of bars arranged 
perpendicular to the previous section of bars. 

9. Process according to any of the claims 1 - 8 characterised in that a tolerance 
area is used on the matrix in the demarcation between two adjacent, of each 
other independent, surface structure sections, which tolerance area consists of 
a 1 - 20 mm wide, preferably 3 - 10 mm wide, field without any structure. 

10. Process according to any of the claims 1 - 8 characterised in that a tolerance 
area is used on the matrix in the demarcation between two adjacent, of each 
other independent, surface structure sections, which tolerance area consists of 
a 1 - 20 mm wide, preferably 3 - 10 mm wide, field were the first structure is 
gradually transformed into the other surface structure. 

11. Process according to any of the claims 1-10 characterised in that the surface 
layer of the laminate includes a so-called overlay paper (5). preferably of 
alfa-cellulose, placed on top of the decor paper (1). 

12. Process according to claim II characterised in that the overlay paper (5) is 
impregnated with melamine-formaldehyde resin. 

13. Process according to any of the claims 4-12 characterised in that counterstays 

are rollers and the surface structure provided rollers (2) and/or the 
counterstay rollers (13) are heated. 
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U HIT? aCC ° rdin8 ,0 ^ ° f CUimS 1 - 13 chara «erised in that particularly 
charactcnst.c pattern sections such as dividing lines between plates bars 
boa rds , b ks hc Hke but aJso twjgs tw . g ho|es ^ ^ 

are visually simulated in the decor of the decor paper (1). are stored as 
information, that said information is used when providing the surface of the 
laminate with a suitable surface structure in said particular* characteristic 
pattern sections, via an engraving tool or a pressing tool of a robot, and that 
said engraving tool or pressing tool of the robot is synchronised via the 
positioning means (3) in the decor paper ( 1 ). 

15 Process according to any of the claims 1 - 14 characterised in that the pressure 

40 £Z ,S 5 80 ^ P referab * 20 - ™ Bar, and that the temperature is 
140 - 200°C. preferably 150 - 180°C. 

16. Process according to any of the Cairns 1 - .5 characterised in that the velocity 
of the ro lers (2) and/or the velocity of the continuous laminate press and 
thereby the velocity of the decor paper web (1) is continuously guided by 
means of sensors such as mechanical sensors, scanners, photocells ccd 

C ™Z S ;Z*Z\ C Sen T ° r ^ ,ikC tHC POSiti ° nin * meanS < 6 > so < hat - 
accurate match between decor and surface structure is obtained 

17 of°thr!H aCCOrdin8 l ° ° f * hC CUimS 1 • 16 ch *"«erised " that at least one 
of the thermosetting resin impregnated sheets (1 or 5 respectively), preferably 
he uppermost ,s coated with hard particles for example silica, aluminL oxide 
and/or s.hcon carb.de with an average size of 1 - ,00 ,m, preferably about 5 - 



WO 97/31776 



PCTYSE97/0031I 



1/3 



— 




SUBST1TUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 97/31776 



3/3 



PCT/SE97/00311 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 97/00311 




IPC6; B32B, B44C 



Documemauon -arched other than minimum documentation to the e«en. that such document, are Included in the field. .evened" 

SE.DK.FI.NO classes as above 



Bectronic da* „a* con*,.** during the In« .earch (nam. of dau ba» and. where practicable. **c„ u«d, 



RM25. EPODOC. WPI 

C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant paaaages 



US 3698978 A (JOHN E. MCQUADE, JR.), 
17 October 1972 (17.10.72) 



US 3 ?Si°2? ^("A"" 0 HIROTA). 4 April 1972 



US 3648358 A (DANIEL L. CANNAOY, JR. ET AL), 
14 March 1972 (14.03.72) 



US 3373068 A (GENE EDWARD GROSHEIM ET AL) 
12 March 1968 (12.03.68) 



Relevant to claim No. 



D Further document, are listed in the continuation of Box C Q Se e patent family annex 



♦ Sped mi categories of cited ^nntr 
-E- rrii«r doamwm but putMiftod ea or after th* international filing date 

°' ^^ mi rcf,erria « 10 *° dUdoairt. use. cahibitica or other 

S^ly P d^cS I SS r * inteud0aa| <** but later than 
Date of the actual completion of the international search 



T* later document published after Kite tmematioaal Alms dat* «- J 
date and not in conflict with tbt appl*at£n but citef to^2LS££* 
th* principle or iheory undeHymg the in^on "ndeniaod 

claimed invention cannot be 
conaoerM novel or cannot be considered to involve an inventive 
step when the document is taken alone mveanve 

* ^ ^^^otp^M^ relevance: the rf aimed invention cannot be 
I ^u»voive«n uxventive step when the documenti? 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 
Form PCT/1SA/210 (second sheet) (July |0 W) 



combined with one or 
being obvious to a person stilted in the art 

dom-m* oiembcr of the same patent family 

Date of mailing of the international search report 

Authorized officer 

Monika BohHn 

Telephone No. +46 8 782 1* nn 



INTERNATIONAL SEARCH REPORT 




